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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an organic
electroluminescent display device and method for man-
ufacturing the same. More particularly, the invention is
directed to an organic electroluminescent display device
and method for fabricating the same, in which corners of
a lower (pixel) electrode are rounded off, thereby pre-
venting contamination caused by outgassing and short-
induced defects.

2. Description of the Related Art

[0002] With the development of active matrix organic
light emitting devices (AMOLED) into flat panel display
devices using organic electroluminescence devices (OE-
LDs) and with application of AMOLEDs to mobile phones,
great reduction in thickness, size and fabricating cost
have been achieved.
[0003] FIG. 1A shows a planar structure of a conven-
tional AMOLED having two transistors and a capacitor.
FIG. 1B is a cross-sectional view taken along the line I-
I of FIG. 1A.
[0004] Referring to FIG. 1B, the conventional
AMOLED includes an emission region 110 and a non
emission region 130. In the emission region 110, a lower
electrode 131 (e.g., a pixel electrode), an organic emis-
sion layer 132 and an upper electrode 133 are formed.
In the non-emission region 130 two thin film transistors
(TFTs) and a capacitor are formed.
[0005] A buffer layer 140 is formed on a transparent
insulating substrate 100 such as a glass substrate, and
an amorphous silicon layer is deposited on the buffer
layer to form a semiconductor layer 111. The semicon-
ductor layer 111 is formed by performing a crystallization
process after patterning the deposited amorphous silicon
layer. Then, a gate insulating layer 150 is formed on the
entire surface of the substrate. Thereafter, a metallic ma-
terial for a gate electrode is deposited and patterned on
the gate insulating layer 150 to form a gate 112 on the
semiconductor layer 111. Additionally, a capacitor lower
electrode 122 is simultaneously formed at this time. Upon
formation of the gate 112 and the capacitor lower elec-
trode 122, a gate line 102 of FIG. 1A is also formed.
[0006] Thereafter, source/drain regions 113 and 114
are formed by ion implantation of, for example, P or N
type impurities, into the semiconductor layer 111.
[0007] Next, an interlayer insulating layer 160 is
formed on the entire surface of the substrate. Then the
interlayer insulating layer 160 and the gate insulating lay-
er 150 are etched to expose portions of the source/drain
regions 113 and 114, thereby forming contact holes 161
and 162 for source/drain electrodes.
[0008] Then, after a metallic material for the source/

drain electrodes is deposited on the interlayer insulating
layer 160, the source/drain electrodes 115 and 116 are
formed to contact with the source/drain regions 113 and
114 through the contact holes 161 and 162. Then a ca-
pacitor upper electrode 126 is formed which extends from
any one electrode, for example, the source electrode
115, of the source/drain electrodes 115 and 116; at the
same time, a data line 104 and a power line 106 of FIG.
1A are also formed.
[0009] Thereafter, a passivation layer 170 is formed
on the interlayer insulating layer 160. The passivation
layer 170 is etched as to expose a portion of the other
electrode, for example, the drain electrode 116, of the
source/drain electrodes 115 and 116, thus forming a con-
tact hole 171 for a pixel electrode.
[0010] Then, a transparent conductive layer is depos-
ited on the passivation layer 170 and is patterned to form
the lower electrode 131 contacting with the drain elec-
trode 116 through the contact hole 171 for pixel electrode
in the emission region 110.
[0011] After an insulating layer 180 is formed on the
passivation layer 170, an opening 181 is formed to ex-
pose the lower electrode 131. An organic emission layer
132 is formed on a planarization layer 180 including the
opening 181, and an upper electrode 133 is formed ther-
eon.
[0012] In the conventional OLED, although the insu-
lating layer 180 is similar to a pixel definition layer (PDL)
defining the emission region, the PDL is commonly
formed of an organic layer. However, a problem arises
in that the organic emission layer 132 becomes contam-
inated due to outgassing. To address this problem, an
organic light emitting display device may be formed with-
out such pixel definition layer. However, another problem
often experienced in conventional OLEDs formed without
pixel definition layers is short-induced defects that gen-
erate a dark spot in their corresponding pixels.
[0013] For example, FIG. 2A shows an embodiment
of the planar structure of an organic light emitting display
device without a pixel definition layer, and FIG. 2B is a
cross-sectional view taken along the line II-II of FIG. 2A.
[0014] A method for manufacturing the organic light
emitting display device without such pixel definition layer
is now explained with reference to FIGS. 2A and 2B.
[0015] Referring to FIGS. 2A and 2B, a thin film tran-
sistor and a capacitor are formed on a non emission re-
gion 220 in the same manner and structure as illustrated
in FIGS. 1A and 1B. Then, a lower electrode 261 is formed
by depositing a transparent conductive layer in the emis-
sion region on the entire surface of a substrate so as to
contact a source/drain electrode formed in the non-emis-
sion region through a contact hole 258 for pixel electrode
and H patterning the same.
[0016] Now, steps for forming the lower electrode 261
are illustrated through FIGS. 2C to 2E. FIG. 2C is a per-
spective view showing the steps for forming the lower
electrode 261, FIG. 2D is a plan view of the lower elec-
trode 261, and FIG. 2E is a cross-sectional view taken
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along the line III-III of FIG. 2D.
[0017] Referring to FIGS. 2C to 2E, corners of upper
and lower portions of the lower electrode 261 are formed
in an angle shape. As shown in FIG. 2E, a length L2 of
the lower portion of the lower electrode 261 is formed
longer than a length L1 of the upper portion of the lower
electrode 261. That is, the lower electrode 261 has a side
slanted at a tapered angle.
[0018] An organic emission layer 262 is formed on the
lower electrode 261. Then an upper electrode 263 made
of a metallic material is formed on the organic emission
layer.
[0019] Upon the formation of the organic emission lay-
er 262 on the lower electrode 261, a step is formed. How-
ever, in use, a short-induced defect may be generated
due to an open edge phenomenon. Thus, in the case
where the upper and lower portions of the transparent
conductive layer are angled, the organic emission layer
262 often deteriorates at its corner portion to expose the
lower electrode 261.
[0020] To address this problem, embodiments of the
invention provide a lower pixel electrode having rounded
corners.
[0021] Illustratively, FIG. 2F shows an enlarged view
of an emission region upon the generation of a short-
induced defect.
Further embodiments of conventional organic electrolu-
minescent display devices are shown in the following
documents:
EP1333497 (A2) teaches an organic electroluminescent
display device, comprising a thin film transistor formed
in a non-emission region on an insulating substrate and
having source and drain electrodes; a lower electrode
formed in an emission region on the insulating substrate
and connected to one electrode of the source and drain
electrodes through a contact hole; an organic emission
layer formed in the emission region on the lower elec-
trode; and an upper electrode formed on the organic
emission layer,
JP3105893 (A) discloses a thin film electroluminescent
device having etched sharp parts of the surface of a trans-
parent electrode and rounded the corner parts. The sharp
projected parts in the corners of the transparent elec-
trodes form a step on the substrate.
US2003203527 (A1) discloses an active matrix OLED
device, having an anode connected to the drain electrode
of the TFT through a contact hole, an organic electrolu-
minescent layer covering the anode electrode, and a
cathode on the organic electroluminiscent layer.
JP 2001 110575 A discloses an organic electrolumines-
cent display device, comprising a lower electrode con-
nected to the source of the TFT, whereby the side faces
of the anode have a tapered incline that becomes broader
to a lower layer.

SUMMARY OF THE INVENTION

[0022] The present invention is directed to an improved

organic electroluminescent display device that has no
pixel definition layer. Embodiments of the present inven-
tion also provide a method for fabricating the same, which
prevents outgassing and short-induced defects by form-
ing a lower (e.g. pixel) electrode having corners that are
rounded off.
[0023] In one embodiment, an organic electrolumines-
cent display device includes a thin film transistor formed
in a non-emission region on an insulating substrate,
which includes source/drain electrodes. The organic
electroluminescent display device further includes a low-
er electrode formed in an emission region on the insulat-
ing substrate and connected to one electrode of the
source/drain electrodes through a contact hole. It also
includes an organic emission layer formed in the emis-
sion region on the lower electrode, and an upper elec-
trode formed on the organic emission layer, wherein the
lower electrode has a surface with its corners rounded off.
In a first alternative of that embodiment, the lower elec-
trode has an upper surface in which a center of radius of
curvature is at its corners so that the radius of curvature
is zero, and a lower surface whose corners have curva-
ture in which a center of radius of each curvature is at a
point on the same axis as an axis on which a center of
radius of curvature of the upper surface is positioned,
wherein the axis is perpendicular to a plane on which the
center of radius of each curvature of the upper surface
is positioned so that the radius of each curvature of the
lower surface is larger than zero.
In a second alternative of that embodiment, the lower
electrode has an upper surface whose corners have cur-
vature whose center is positioned on the upper surface,
and a lower surface whose corners have curvature in
which a center of radius of each curvature is at a point
on the same axis as an axis on which a center of radius
of curvature of the upper surface is positioned, wherein
the axis is perpendicular to a plane including the center
of the radius of each curvature of the upper surface,
wherein the radius of each curvature of the lower surface
is larger than that of the upper surface.
[0024] Preferably, the upper and the lower surface of
the lower electrode has four corners and wherein in the
first alternative curvature is formed at all four corners of
the lower surface, respectively, and wherein in the sec-
ond alternative curvature is formed at all four corners of
the upper and lower surfaces, respectively.
In one embodiment, the upper electrode is a cathode
electrode and the lower electrode is an
[0025] Another aspect of the present invention pro-
vides a method for manufacturing an organic electrolu-
minescent display device. A thin film transistor having
source/drain electrodes is formed in a non-emission re-
gion on an insulating substrate. A lower electrode is
formed in an emission region on the insulating substrate
and connected to one electrode of the source/drain elec-
trodes through a contact hole. The lower electrode has
rounded corners. An organic emission layer is formed in
the emission region on the lower electrode. An upper
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electrode is formed on the organic emission layer.
In a first alternative, the lower electrode has an upper
surface in which a center of radius of curvature is at its
corners so that the radius of curvature is zero, and a
lower surface whose corners have curvature in which a
center of radius of each curvature is at a point on the
same axis as an axis on which a center of radius of cur-
vature of the upper surface is positioned, wherein the
axis is perpendicular to a plane on which the center of
radius of each curvature of the upper surface is posi-
tioned so that the radius of each curvature of the lower
surface is larger than zero.
In a second alternative, the lower electrode has an upper
surface whose corners have curvature whose center is
positioned on the upper surface, and a lower surface
whose corners have curvature in which a center of radius
of each curvature is at a point on the same axis as an
axis on which a center of radius of curvature of the upper
surface is positioned, wherein the axis is perpendicular
to a plane including the center of the radius of each cur-
vature of the upper surface, wherein the radius of each
curvature of the lower surface is larger than that of the
upper surface.
[0026] Preferably, the upper and the lower surface of
the lower electrode has four corners, wherein in the first
alternative curvature is formed at all four corners of the
lower surface, respectively, and in the second alternative
curvature is formed at all four corners of the upper and
lower surfaces, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1A shows a planar structure of a conven-
tional AMOLED;
[0028] FIG. 1B is a cross-sectional view taken along
the line I-I of FIG. 1A;
[0029] FIG. 2A shows a planar structure of another
conventional organic electroluminescent display device;
[0030] FIG. 2B is a cross-sectional view taken along
the line II-II of FIG. 2A;
[0031] FIG. 2C is a perspective view showing steps for
forming the lower electrode of FIG. 2A;
[0032] FIG. 2D is a plan view of the lower electrode of
FIG. 2C;
[0033] FIG. 2E is a cross-sectional view taken along
the line III-III of FIG. 2D;
[0034] FIG. 2F is an enlarged photograph of the emis-
sion region upon generation of the short-induced defect;
[0035] FIG. 3A shows a planar structure of an organic
electroluminescent display device according to a first em-
bodiment of the present invention;
[0036] FIG. 3B is a cross-sectional view taken along
the line IV-IV of FIG. 3A;
[0037] FIG. 3C is a perspective view showing steps for
forming the lower electrode of FIG. 3A;
[0038] FIG. 3D is a plan view of the lower electrode of
FIG. 3C;
[0039] FIG. 3E is a cross-sectional view taken along

the line V-V of FIG. 3D;
[0040] FIG. 4A shows a planar structure of an organic
electroluminescent display device according to a second
embodiment of the present invention;
[0041] FIG. 4B is a perspective view showing steps for
forming the lower electrode of FIG. 4A;
[0042] FIG. 4C is a plan view of the lower electrode of
FIG. 4A; and
[0043] FIG. 4D is a cross-sectional view taken along
the line VII-VII of FIG. 4C.

DETAILED DESCRIPTION OF THE INVENTION

[0044] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. This invention may, however, be em-
bodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope
of the invention to those skilled in the art. Like numbers
refer to like elements throughout the specification.
[0045] FIG. 3A shows a planar structure of an active
matrix organic electroluminescent display device
(AMOLED) according to a first embodiment of the present
invention. The AMOLED of FIG. 3A illustrates a device
consisting of two transistors and a capacitor.
[0046] FIG. 3B shows a cross-sectional view taken
along the line IV-IV of FIG. 3A.
[0047] Referring to FIG. 3B, in an AMOLED formed
according to one embodiment of the present invention,
a buffer layer 340 is formed on a transparent insulating
substrate 300, such as a glass substrate. The substrate
includes a non-emission region 310 and an emission re-
gion 330. Then, an amorphous silicon layer is deposited
on the buffer layer 340 to form a semiconductor layer
311. The semiconductor layer 311 is formed by perform-
ing a crystallization process after patterning the amor-
phous silicon layer. Then, a gate insulating layer 350 is
formed on the entire surface of the substrate, and a me-
tallic material for a gate electrode is deposited and pat-
terned on the gate insulating layer 350 to form a gate 312
over the semiconductor layer 311. A capacitor lower elec-
trode 322 is simultaneously formed at this time. Now,
upon the formation of the gate 312 and the capacitor
lower electrode 322, a gate line 302 of FIG. 3A is also
formed.
[0048] Thereafter, source/drain regions 313 and 314
are formed by ion implantation of, for example, P or N
type impurities, into the semiconductor layer 311.
[0049] Next, an interlayer insulating layer 360 is
formed on the entire surface of the substrate, and the
interlayer insulating layer 360 and the gate insulating lay-
er 350 are etched to expose a portion of the source/drain
regions 313 and 314. Thereby, contact holes 361 and
362 for source/drain electrodes are formed.
[0050] Then, after a metallic material for the source/
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drain electrodes is deposited on the interlayer insulating
layer 360, the source/drain electrodes 315 and 316 are
formed to contact with the source/drain regions 313 and
314 through the contact holes 361 and 362. Here, a ca-
pacitor upper electrode 326 is formed which extends from
any one electrode, for example, the source electrode
315, of the source/drain electrodes 315 and 316. At the
same time, a data line 304 and a power line 306 of FIG.
3A are also formed.
[0051] Thereafter, a passivation layer 370 is formed
on the interlayer insulating layer 360. The passivation
layer 370 is etched to expose a portion of the other elec-
trode, for example, the drain electrode 316, of the source/
drain electrodes 315 and 316, thus forming a contact hole
371 for a pixel electrode.
[0052] Then, a transparent conductive layer is depos-
ited on the passivation layer 370 in an emission region
330, and is patterned to form a lower electrode 331 con-
tacting with the drain electrode 316 through the contact
hole 371 for the pixel electrode.
[0053] Now, steps for forming the lower electrode 331
of FIG. 3A are illustrated through FIGS. 3C to 3E.
[0054] FIG. 3C is a perspective view showing a whole
shape of the lower electrode 331, FIG. 3D is a plan view
of the lower electrode 331, and FIG. 3E is a cross-sec-
tional view taken along the line V-V of FIG. 3D.
[0055] As shown in FIGS. 3C to 3E, it can be under-
stood that the upper surface 331 a of the lower electrode
331 has a rectangular shape, and a lower surface 331b
of the lower electrode 331 has rounded corners, so that
the lower electrode 331 is tapered.
[0056] This can be expressed as following equation.
31 = 0,32>0
[0057] Here, 31 is the radius of curvature of the upper
surface 331 a, and 32 is the radius of curvature of the
lower surface 331b. The lower electrode 331 has the up-
per surface 331 a in which the center of the radius of
curvature 31 is at its corners so that the radius of curva-
ture is zero. Meanwhile, the center of the radius of each
curvature 32 of the lower surface 331b is located at a
point on the same axis as an axis on which a center of
radius of curvature of the upper surface is positioned,
wherein the axis is perpendicular to a plane on which the
center of the radius of each curvature of the upper surface
331 a is positioned so that the radius of each curvature
32 is larger than zero. Thus, upper surface 331 a has
four angled corners and the lower surface 331b has four
rounded corners. Accordingly, since the four corners of
the lower surface of the lower electrode 331 are not an-
gled, an open edge defect due to cut-off of the organic
emission layer 332 can be prevented even after the or-
ganic emission layer 332 is deposited.
[0058] Next, an organic emission layer 332 is formed
on the passivation layer 370 including the lower electrode
331. Thereafter, an upper electrode 333 made of a me-
tallic material is formed thereon, thereby creating the ac-
tive matrix organic electroluminescent display device.
[0059] In the embodiment just described, the lower

electrode acts as an anode electrode and the upper elec-
trode acts as a cathode electrode.
[0060] FIG. 4A shows a planar structure of an active
matrix organic electroluminescent display device
(AMOLED) according to a second embodiment of the
present invention. The AMOLED of FIG. 4A illustrates a
device having two transistors and a capacitor.
[0061] A cross-sectional view taken along the line VI-
VI of FIG. 4B illustrates structure similar to that shown in
FIG. 3B. Additionally, a method of manufacturing the sec-
ond embodiment of the present invention will be easily
understood by a person skilled in the art with reference
to the above description given with regard to the first em-
bodiment. Thus, FIG. 4A need not be described in detail.
[0062] However, the steps of an exemplary method for
forming the lower electrode 431 of FIG. 4A are explained
with reference to FIGS. 4B to 4D.
[0063] FIG. 4B is a perspective view showing a whole
shape of the lower electrode 431, FIG. 4C is a plan view
of the lower electrode 431, and FIG. 4D is a cross-sec-
tional view taken along the line VII-VII of FIG. 4C.
[0064] Upon the formation of the lower electrode 431,
shown in FIG. 4C, four corners of an inner portion of an
upper surface 431a are rounded on a plane, four corners
of an outer portion of a lower surface 431b are rounded.
As shown in FIG. 4D, the lower electrode is formed to be
tapered so that the lower surface 431 b is formed wider
than upper surface 431 a.
[0065] This can be expressed as following equation.
42>0, 41>0
[0066] Here, 41 is the radius of curvature of the upper
surface 431 a of the lower electrode 431, and 42 is the
radius of curvature of the lower surface 431b of the lower
electrode 431.
[0067] The lower electrode 431 has the upper surface
431a whose four corners each have curvature and the
center of the curvature is positioned on the upper surface
431a. The center of the radius of curvature 42 of the lower
surface 431b is at a point on the same axis as an axis
on which a center of radius of curvature of the upper
surface is positioned, wherein the axis is perpendicular
to a plane including the center of the radius f each cur-
vature 41 of the upper surface 431a, wherein the radius
of each curvature 42 of the lower surface 431 b is larger
than that of the upper surface 431a, and the four corners
of the lower surface 431b are also rounded. Thus, four
corners of the upper surface 431a and the lower surface
431b as well of the lower electrode are rounded, so that
an open edge defect due to cut-off of the organic emission
layer (see 332 of FIG. 3B) is further prevented even after
the organic emission layer is deposited.
[0068] The upper electrode (see 333 of FIG. 3B) is
formed on the organic emission layer (332 of FIG. 3B) to
supply a common power source.
[0069] In this embodiment, the lower electrode 431 is
an anode electrode and the upper electrode formed on
the organic emission layer is a cathode electrode.
[0070] Although several embodiments of the present
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invention have been described above, curvature of the
lower electrode may also be provided at a side portion
so that a shape of the surface of the lower electrode forms
an oval or circular shape.
[0071] According to the embodiment of the present in-
vention as described above, in manufacturing an
AMOLED having no pixel definition layer, the lower elec-
trode is formed of a transparent metallic material and has
the corners of its upper and lower surfaces rounded off,
to prevent outgassing and short-induced defects. Such
a configuration improves luminosity and increases the
life of the organic electroluminescent display device.

Claims

1. An organic electroluminescent display device, com-
prising:

a thin film transistor formed in a non-emission
region (310) on an insulating substrate (300) and
having source and drain electrodes (315, 316);
a lower electrode (331) formed in an emission
region (330) on the insulating substrate (300)
and connected to one electrode of the source
and drain electrodes (315, 316) through a con-
tact hole (371);
an organic emission layer (332) formed in the
emission region (330) on the lower electrode
(331); and
an upper electrode (333) formed on the organic
emission layer (332),
wherein the lower electrode (331) has a surface
with its corners rounded off,
characterized in that

(i) the lower electrode (331) has an upper
surface (331a) in which a center of radius
of curvature (p31) is at its corners so that
the radius of curvature (p31) is zero, and a
lower surface (331b) whose corners have
curvature in which a center of radius of each
curvature (p32) is at a point on the same
axis as an axis on which a center of radius
of curvature (p31) of the upper surface is
positioned, wherein the axis is perpendicu-
lar to a plane on which the center of radius
of each curvature (p31) of the upper surface
is positioned so that the radius of each cur-
vature (p32) of the lower surface (331b) is
larger than zero or
(ii) the lower electrode (431) has an upper
surface (431 a) whose corners have curva-
ture whose center is positioned on the upper
surface (431 a), and a lower surface (431b)
whose corners have curvature in which a
center of radius of each curvature (p42) is
at a point on the same axis as an axis on

which a center of radius of curvature (p41)
of the upper surface (431a) is positioned,
wherein the axis is perpendicular to a plane
including the center of the radius of each
curvature (p41) of the upper surface (431a),
wherein the radius of each curvature (p42)
of the lower surface (431b) is larger than
that of the upper surface (431 a).

2. The organic electroluminescent display device as
claimed in claim 1, wherein the upper and the lower
surface (331a; 331b; 431a; 431b) of the lower elec-
trode (331, 431) has four corners and wherein in al-
ternative (i) curvature is formed at all four corners of
the lower surface (331b), respectively, and wherein
in alternative (ii) curvature is formed at all four cor-
ners of the upper and lower surfaces (431a; 431b),
respectively.

3. The organic electroluminescent display device as
claimed in alternative (i) of claim 1, wherein the upper
electrode (333) acts as a cathode electrode and the
lower electrode (331; 431) acts as an anode elec-
trode.

4. A method for manufacturing an organic electrolumi-
nescent display device, the method comprising the
steps of:

forming a thin film transistor having source/drain
electrodes (315, 316) in a non-emission region
(310) on an insulating substrate (300);
forming a lower electrode (331) in an emission
region (330) on the insulating substrate (300) to
be connected to one electrode of the source/
drain electrodes (315, 316) through a contact
hole (371), wherein the lower electrode has
rounded corners;
forming an organic emission layer (332) in the
emission region (330) on the lower electrode
(331); and
forming an upper electrode on the organic emis-
sion layer (332),
characterized in that

(i) the lower electrode (331) has an upper
surface (331a) in which a center of radius
of curvature (p31) is at its corners so that
the radius of curvature (p31) is zero, and a
lower surface (331b) whose corners have
curvature in which a center of radius of each
curvature (p32) is at a point on the same
axis as an axis on which a center of radius
of curvature (p31) of the upper surface is
positioned, wherein the axis is perpendicu-
lar to a plane on which the center of radius
of each curvature (p31) of the upper surface
is positioned so that the radius of each cur-

9 10 



EP 1 536 473 B1

7

5

10

15

20

25

30

35

40

45

50

55

vature (p32) of the lower surface (33 1b) is
larger than zero or
(ii) the lower electrode (431) has an upper
surface (43 1a) whose corners have curva-
ture whose center is positioned on the upper
surface (431a), and a lower surface (431b)
whose corners have curvature in which a
center of radius of each curvature (p42) is
at a point on the same axis as an axis on
which a center of radius of curvature (p41)
of the upper surface (431a) is positioned,
wherein the axis is perpendicular to a plane
including the center of the radius of each
curvature (p41) of the upper surface (431a),
wherein the radius of each curvature (p42)
of the lower surface (431b) is larger than
that of the upper surface (431a).

5. The method as claimed in claim 4, wherein the upper
and the lower surface (33 1a; 331b; 431a; 431b) of
the lower electrode (331, 431) has four corners and
wherein in alternative (i) curvature is formed at all
four corners of the lower surface (331b), respective-
ly, and wherein in alternative (ii) curvature is formed
at all four corners of the upper and lower surfaces
(431a; 431b), respectively.

Patentansprüche

1. Organische elektrolumineszente Anzeigevorrich-
tung, aufweisend:

einen Dünnfilmtransistor, der in einer Nicht-
Emissionsregion (310) auf einem Isoliersubstrat
(300) ausgebildet ist und eine Source-Elektrode
und eine Drain-Elektrode (315, 316) aufweist;
eine untere Elektrode (331), die in einer Emis-
sionsregion (330) auf dem Isoliersubstrat (300)
ausgebildet ist und über ein Kontaktloch (317)
mit einer Elektrode der Source-Elektrode und
der Drain-Elektrode (315, 316) verbunden ist;
eine organische Emissionsschicht (332), die in
der Emissionsregion (330) auf der unteren Elek-
trode (331) ausgebildet ist; und
eine obere Elektrode (333), die auf der organi-
schen Emissionsschicht (332) ausgebildet ist,
wobei die untere Elektrode (331) eine Oberflä-
che aufweist, deren Ecken abgerundet sind,

dadurch gekennzeichnet, dass

(i) die untere Elektrode (331) eine Oberseite
(331a), bei der ein Mittelpunkt des Radius der
Krümmung (p31) an ihren Ecken ist, sodass der
Radius der Krümmung (p31) Null beträgt, und
eine Unterseite (331b) aufweist, deren Ecken
eine Krümmung aufweisen und bei der ein Mit-

telpunkt des Radius jeder Krümmung (p32) auf
einem Punkt auf der selben Achse liegt wie eine
Achse, auf der ein Mittelpunkt des Radius der
Krümmung (p31) der Oberseite positioniert ist,
wobei die Achse perpendikulär zu einer Ebene
ist, auf der der Mittelpunkt des Radius jeder
Krümmung (p31) der Oberseite derart positio-
niert ist, dass der Radius jeder Krümmung (p32)
der Unterseite (331b) größer als Null ist, oder
(ii) die untere Elektrode (431) eine Oberseite
(431a), deren Ecken eine Krümmung aufwei-
sen, deren Mittelpunkt auf der Oberseite (431a)
positioniert ist, und eine Unterseite (431b) auf-
weist, deren Ecken eine Krümmung aufweisen
und bei der ein Mittelpunkt des Radius jeder
Krümmung (p42) auf einem Punkt auf der selben
Achse liegt wie eine Achse, auf der ein Mittel-
punkt des Radius der Krümmung (p41) der
Oberseite (431a) positioniert ist, wobei die Ach-
se perpendikulär zu einer Ebene ist, die der Mit-
telpunkt des Radius jeder Krümmung (p41) der
Oberseite (431a) aufweist, wobei der Radius je-
der Krümmung (p42) der Unterseite (431 b) grö-
ßer als derjenige der Oberseite (431 a) ist.

2. Organische elektrolumineszente Anzeigevorrich-
tung nach Anspruch 1, wobei die Ober- und die Un-
terseite (331 a; 331 b; 431 a; 431 b) der unteren
Elektrode (331, 431) vier Ecken aufweist und wobei
gemäß Alternative (i) die Krümmung jeweils an allen
vier Ecken der Unterseite (331b) ausgebildet ist, und
wobei gemäß Alternative (ii) die Krümmung jeweils
an allen vier Ecken der Ober- und Unterseite (431
a; 431 b) ausgebildet ist.

3. Organische elektrolumineszente Anzeigevorrich-
tung nach Alternative (i) von Anspruch 1, wobei die
obere Elektrode (333) als Kathodenelektrode fun-
giert und die untere Elektrode (331; 431) als Anoden-
elektrode fungiert.

4. Verfahren zur Herstellung einer organischen elek-
trolumineszenten Anzeigevorrichtung, wobei das
Verfahren die folgenden Schritte aufweist:

Ausbildung eines Dünnfilmtransistors, der eine
Source-/Drain-Elektrode (315, 316) aufweist, in
einer Nichtemissionsregion (310) auf einem Iso-
liersubstrat (300);
Ausbildung einer unteren Elektrode (331) in ei-
ner Emissionsregion (330) auf dem Isoliersub-
strat (300) derart, dass sie über ein Kontaktloch
(317) mit einer Elektrode der Source-/Drain-Ele-
krode (315, 316) verbunden ist, wobei die untere
Elektrode abgerundete Ecken aufweist,
Ausbildung einer organischen Emissions-
schicht (332) in der Emissionsregion (330) auf
der unteren Elektrode (331); und
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Ausbildung einer oberen Elektrode auf der or-
ganischen Emissionsschicht (332),
dadurch gekennzeichnet, dass

(i) die untere Elektrode (331) eine Oberseite
(331 a) aufweist, bei der ein Mittelpunkt des
Radius der Krümmung (p31) an ihren Ecken
ist, sodass der Radius der Krümmung (p31)
Null beträgt, und eine Unterseite (331b) auf-
weist, deren Ecken eine Krümmung aufwei-
sen und bei der ein Mittelpunkt des Radius
jeder Krümmung (p32) auf einem Punkt auf
der selben Achse liegt wie eine Achse, auf
der ein Mittelpunkt des Radius der Krüm-
mung (p31) der Oberseite positioniert ist,
wobei die Achse perpendikulär zu einer
Ebene ist, auf der der Mittelpunkt des Ra-
dius jeder Krümmung (p31) der Oberseite
positioniert ist, sodass der Radius jeder
Krümmung (p32) der Unterseite (331 b) grö-
ßer als Null ist, oder
(ii) die untere Elektrode (431) eine Obersei-
te (431a), deren Ecken eine Krümmung auf-
weisen, deren Mittelpunkt auf der Oberseite
(431a) positioniert ist, und eine Unterseite
(431 b) aufweist, deren Ekken eine Krüm-
mung aufweisen und bei der ein Mittelpunkt
des Radius jeder Krümmung (p42) auf ei-
nem Punkt auf der selben Achse liegt wie
eine Achse, auf der ein Mittelpunkt des Ra-
dius der Krümmung (p41) der Oberseite
(431a) positioniert ist, wobei die Achse per-
pendikulär zu einer Ebene ist, die der Mit-
telpunkt des Radius jeder Krümmung (p41)
der Oberseite (431a) aufweist, wobei der
Radius jeder Krümmung (p42) der Unter-
seite (431b) größer als derjenige der Ober-
seite (431 a) ist.

5. Verfahren nach Anspruch 4, wobei die Ober- und die
Unterseite (331a; 331b; 431a; 431 b) der unteren
Elektrode (331, 431) vier Ecken aufweist und wobei
gemäß Alternative (i) die Krümmung jeweils an allen
vier Ecken der Unterseite (331 b) ausgebildet ist,
und wobei gemäß Alternative (ii) die Krümmung je-
weils an allen vier Ecken der Ober- und Unterseite
(431 a; 431 b) ausgebildet ist.

Revendications

1. Dispositif d’affichage électroluminescent organique,
comprenant :

un transistor à couches minces formé dans une
région (310) de non-émission sur un substrat
isolant (300) et ayant des électrodes (315, 316)
de source et de drain ;

une électrode inférieure (331) formée dans une
région (330) d’émission sur le substrat isolant
(300) et connectée à une électrode des électro-
des (315, 316) de source et de drain à travers
un trou de contact (371) ;
une couche organique (332) d’émission formée
dans la région (330) d’émission sur l’électrode
inférieure (331) ; et
une électrode supérieure (333) formée sur la
couche organique (332) d’émission,
dans lequel l’électrode inférieure (331) a une
surface dont les coins sont arrondis,
caractérisé :

(i) en ce que l’électrode inférieure (331) a
une surface supérieure (331a) dans laquel-
le le centre de rayon de courbure ( 31) est
au niveau de ses coins de sorte que le rayon
de courbure ( 31) est nul, et une surface in-
férieure (331b) dont les coins ont une cour-
bure dans laquelle le centre de rayon de
chaque courbure ( 32) est à un point sur le
même axe que l’axe sur lequel est placé le
centre de rayon de courbure ( 31) de la sur-
face supérieure, dans lequel l’axe est per-
pendiculaire à un plan sur lequel est placé
le centre de rayon de chaque courbure ( 31)
de la surface supérieure de sorte que le
rayon de chaque courbure ( 32) de la sur-
face inférieure (331 b) est plus grand que
zéro, ou bien
(ii) en ce que l’électrode inférieure (431) a
une surface supérieure (431a) dont les
coins ont une courbure dont le centre est
placé sur la surface supérieure (431a), et
une surface inférieure (431 b) dont les coins
ont une courbure dans laquelle le centre de
rayon de chaque courbure ( 42) est à un
point sur le même axe que l’axe sur lequel
est placé le centre de rayon de courbure
( 41) de la surface supérieure (431a), dans
lequel l’axe est perpendiculaire à un plan
incluant le centre du rayon de chaque cour-
bure ( 41) de la surface supérieure (431a),
dans lequel le rayon de chaque courbure
( 42) de la surface inférieure (431 b) est plus
grand que celui de la surface supérieure
(431 a).

2. Dispositif d’affichage électroluminescent organique
selon la revendication 1, dans lequel la surface su-
périeure et la surface inférieure (331 a ; 331 b ; 431
a ; 431 b) de l’électrode inférieure (331, 431) ont qua-
tre coins et dans lequel, dans une variante (i), une
courbure est formée aux quatre coins de la surface
inférieure (331 b), respectivement, et dans lequel,
dans une variante (ii), une courbure est formée aux
quatre coins des surfaces supérieure et inférieure
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(431a ; 431 b), respectivement.

3. Dispositif d’affichage électroluminescent organique
selon la variante (i) de la revendication 1, dans lequel
l’électrode supérieure (333) sert d’électrode de ca-
thode et l’électrode inférieure (331 ; 431) sert d’élec-
trode d’anode.

4. Procédé de fabrication d’un dispositif d’affichage
électroluminescent organique, le procédé compre-
nant les étapes :

de formation d’un transistor à couches minces
ayant des électrodes (315, 316) de source et de
drain dans une région (310) de non-émission
sur un substrat isolant (300) ;
de formation d’une électrode inférieure (331)
dans une région (330) d’émission sur le substrat
isolant (300) pour être connectée à une électro-
de des électrodes (315, 316) de source et de
drain à travers un trou de contact (371), l’élec-
trode inférieure ayant des coins arrondis ;
de formation d’une couche organique (332)
d’émission dans la région (330) d’émission sur
l’électrode inférieure (331) ; et
de formation d’une électrode supérieure sur la
couche organique (332) d’émission,
caractérisé :

(i) en ce que l’électrode inférieure (331) a
une surface supérieure (331a) dans laquel-
le le centre de rayon de courbure ( 31) est
au niveau de ses coins de sorte que le rayon
de courbure ( 31) est nul, et une surface in-
férieure (331b) dont les coins ont une cour-
bure dans laquelle le centre de rayon de
chaque courbure ( 32) est à un point sur le
même axe que l’axe sur lequel est placé le
centre de rayon de courbure ( 31) de la sur-
face supérieure, dans lequel l’axe est per-
pendiculaire à un plan sur lequel est placé
le centre de rayon de chaque courbure ( 31)
de la surface supérieure de sorte que le
rayon de chaque courbure ( 32) de la sur-
face inférieure (331 b) est plus grand que
zéro, ou bien
(ii) en ce que l’électrode inférieure (431) a
une surface supérieure (431a) dont les
coins ont une courbure dont le centre est
placé sur la surface supérieure (431a), et
une surface inférieure (431 b) dont les coins
ont une courbure dans laquelle le centre de
rayon de chaque courbure ( 42) est à un
point sur le même axe que l’axe sur lequel
est placé le centre de rayon de courbure
( 41) de la surface supérieure (431a), dans
lequel l’axe est perpendiculaire à un plan
incluant le centre du rayon de chaque cour-

bure ( 41) de la surface supérieure (431a),
dans lequel le rayon de chaque courbure
( 42) de la surface inférieure (431 b) est plus
grand que celui de la surface supérieure
(431 a).

5. Procédé selon la revendication 4, dans lequel la sur-
face supérieure et la surface inférieure (331a ; 331b ;
431a ; 431b) de l’électrode inférieure (331, 431) ont
quatre coins et dans lequel, dans une variante (i),
une courbure est formée aux quatre coins de la sur-
face inférieure (331b), respectivement, et dans le-
quel, dans une variante (ii), une courbure est formée
aux quatre coins des surfaces supérieure et inférieu-
re (431a ; 431 b), respectivement.
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